PATENT SPECIFICATION 

Inventor: GEOFFREY FRANCIS BEDFORD 




744>858 

Date of filing Complete Specification: July 29, 1954. 
Application Date: July 19, 1953. No. 21010/53. 

Complete Specification Published: Feb. IS. 1956. 



Index at acceptance:— Oa$* 135, VH4. 

COMPLETE SPECIFICATION 

Improvements in Valves 

We, Girdle stone Pumps Limited, of 23 thereby avoiding localised fear on the valve 

Davies Street, London, W.I., a British member or its coating where such is provided. 
Company, do hereby declare the invention, foi The valve seat may itself comprise a 

which we pray that a patent may be granted generally annular shaped magnet presenting a 

5 to us, and the method by which it is to be north or south pole to the valve member 50 

performed, to be particularly described in and (armature), for example, a so-called " pot " 

by the following statement: — magnet, which is in effect an axially short bar 

This invention relates to valves for fluids, magnet with a central aperture de fini ng the 

more particularly those of the continuous inner periphery of the annulus. Alternatively a 

10 operating type as used in pumps and the like, plurality of magnets may be arranged around 55 

and has for its aim the provision of improved a circle and be embedded or otherwise affixed 

valve constructions of the type normally to a non-magnetic structure forming the 

biassed towards a closed condition, in which actual valve seat. As a still further alternative 

the bias is achieved without mechanical means the valve seat may have a magnet or magnets 

15 subject to wear, corrosion and breakage. disposed closely thereto without being incor- 60 

The invention consists in a valve con- porated in the valve seat structure, e.g. located 

struction comprising an annular valve seat in the bore or passageway of the valve, 
which is either a magnet itself or has a magnet Since this invention is not concerned with 

or magnets associated therewith and a controllable valves, the magnet (or magnets) 

20 spherical valve member of magnetic material associated with or comprising the valve seat is 65 
which forms an armature for the seat magnet . most conveniently a permanent magnet, never- 

or magnets, means preferably being provided theless the invention also contemplates the use 

for constraining the valve member armature of an electro-magnet permanently energised 

from being displaced beyond the effect range whenever the valve is operating. 

25 of attraction of the seat. In order to prevent the valve member from 70 

The invention further consists in a valve escaping from the limit of effective magnetic 

construction according to the preceding para- pull of the valve seat, it may be necessary to 

graph wherein the valve member or valve seat anchor or guide the valve member against 

or both are coated at least over their co- - excessive displacements; this could conveni- 

50 operating surfaces with a non-magnetic ently be accomplished, for example, by the 75 

material which is preferably resilient and, provision of a cage or rails or by the use of 

where necessary, non-corrosive, the thickness stops. 

of the coating together being such as to re- The invention may be applied generally to 

duce the magnetic attraction sufficiently to valves of the type set out above, except where 

35 allow the valve to open under pressure. In heat conditions during operation preclude the 80 

addition to providing an air gap between the usa of magnetised materials; the invention is 

armature and the magnet for the reason ex- particularly useful where robust, simple valve 

plained, the coating or coatings also serve to constructions are required as in, for example, 

protect the co-operating surfaces from metallic pumps handling abrasive or corrosive liquids. 

40 wear and to reduce battering shock. It will be seen that, in a diaphragm pump, ithe 85 

The use of a spherical valve member co- magnetic attraction between the valve sear and 

operating with an annular valve seat, accord- the valve member takes the place of spring 

ing to the present invention permits rotation of loading which is used merely to bias the valve 

the valve member during work to afford con- member to close rapidly as each pressure drop 

45 Jtinuous^ changes of face to the valve seat takes place. In this it is assisted by the back 90 
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pull on the liquid as the diaphragm" reverses f 
and possibly also by gravity if the valve is 
operating with vertical or semi-vertical dis- 
placement, it will therefore be appreciated that 

5 the attractive force required -in the magnetised - 
seat is not very great. 
In the accompanying drawings: — — 
Figure 1 is a sectional side elevation of a 
valve according to the present invention, and 

10 Figure 2 is a cross-section on the line 2—2 
of Figure 1. 

In carrying the invention into effect accord- 
ing to one mode as applicable^ by way of 
example, to the outlet of a diaphragm pump, 

15 the spherical valve member 1 is of magnetic 
material, such as iron, coated- with a layer 2 
of non-magnetic, resilient material such as 
polyethylene to a depth of, say^sne -sixteenth 
of an inch. The valve seat 3 comprises an 

20 annular or pot magnet. 4 disposed co-axially- 
oiihe" passage/S.wM^.tte valve is to control . 
and located against a shoulder 6 in the passage 
wall to present either a north or. south pole to 
the sphere 1, which thus forms the armature of . 

25 the magnetic system. The. magnet 4 is also 
shraudedSn a layer 7 of .nonmagnetic resilient 
material such as polyethylene, and the effect of . 
these layers 2. and. 7 is not- only -to reduce - 
wear and damage as.the valve operates and to . 

30 prevent corrosion, but also -imposes an " air- . 
gap 99 between the armature sphere 1 and .the 
magnet 4 to prevent. magnetic " adhesion " be-, 
tween the parte so as to allow the valve to open 
smoothly under pressure. 

35 - In order to centralise the armature sphere 1, . 
comprising, the, valve member, , spaced guides - 
or rails $ are provided -in the passage 5 down- 
stream of die valve seat -3 and the displace- 
ment of the armature sphere. 1 against .the 

40 magnetic, attraction of the magnet 4 may be 
further. Mmfced by j?roviding a stop 9 so; that 
the armature sphere 1 does not travel too far . 
away from the magnet 4. The ^guides, ox rails 8 . 
may conveniently be.formed,on a liner member 



10 for the passage -5, -which liner may be of 45 
non-corrosive material. 

In operation, the valve member sphere l is 
magnetically biased to its valve closing posi- 
tion and will be displaced from the valve 
seat 3 on experiencing a pressure pulse from 50 
ihe .upstream side of the valve As soon as the 
pressure pulse dies, die magnetic attraction of 
the valve seat 3 will cause the member 1 to 
return and close the valve. The return of the 
member 1 may be assisted by a back-pull in 55 
the- liquid on the change over to a suction 
stroke of. the jpmrip and. also assistance may be 
obtained from -gravity if the valve is disposed 
to operate with a vertical or semi-vertical dis- 
-placement.- 60 

What we claim is : — 
_ .LjA... valve construction comprising an 
anuular valve seat which is either a magnet it- 
self or has a. magnet or magnets, associated 
herewith and .a ^hencal. valve .member of ~ 65 
magnetic material whidi forms - an armature ■ 
for the seat magnet or magnets. ' 
. 2. A valve xoristxuction according to claim 
% wherein means are provided for constraining 
the valve member armature from being dis- 70 
placed beyond , the effective range of attraction 
of the.seat. . , ... 

3- A yalve.cpnstruction according to claim 1 ^ 
or 2, wherein the valve member or valve seat 
or both are coated at.least oyer .their co-operat- 75 
ing. surfaces , with a ^ non-magnetic material 
which is- preferably resilient :andj where neces-< 
sary, non-corrosive. % . . '. -. 

4.. A valve construction according to claim 
1, 2 or 3, wherein the magnetic valve seat is in.. 80 
the form of a" pot*' magnet. . _ - - - - . 

_5. !A valve, construction, according to any of 
the. preceding . claims,, wherein guides or rails 
are provided^ in . the valve _ passageway to . 
maima^n ;the. valve member centralised. " 85 

.{6\ lA valve construction substantially as de- 
scribed with reference, to- the accompanying 
drawings. 

. . MASmS &XJLERK. . . . . . - 
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* We, Gnm^STONE Pumps Limited, of.2'3 . 
90 Davies Street,. London, .WJl^ a_ (British Com- 
pany, do hereby declare this _ indention . to. be . . 
described! in die &!Upwui£ statement: — _. . 

Thfs inyratiqn relates tto valves for fluids^., 
more particularly - those . of . the . continuous . 
95 operating type as. used in pumps .and the like,, 
and -has. for .its aim the provision of improved 
_ valye* construcrfons ...of. ihe. .. type . .nonnaBy- 
blassed towards a closed . condition, in which . 
'the biass is ; aeffieved. without mechanical- means-. 
100 subject to wear, corrosion and,breakage. _ 

(The invention consists in a valve construe-. 
tiQn comprising a valve seat which is either a 
magnet itself or has a magnet or magnets asso- 



ciated- therewith and a .valve jmember-of mag-., 
netic material .which forms-an armature for. the - 105 
seat .magnet or .magnets, means jpreferaMy- 
being provided for constraining the- vilv>mem- . - ^ - 
ber- armature from being. displacedJbeyond the . 
effect, range of attractioa of .the -seat.. . 

.The. invention . further . consists in- a valve - 1 10 
construction. according, to the-preceiiing para?-., 
graph wherein ithe valve member T or .valve seat- . 
or both are coated.at least.over their co-operat- 
ing surfaces . with a *i on-magnetic, material . 
which 5s preferably resilient andV •where-necesr.* 115 
sary, non-corrosive, the thickness- of the-coat- •'. 
ing .together being such, to-reduce the magnetic : 
attraction sufficiently to aHow the valve to 



744,858 



3 



open under pressure. In addition to providing 
an air gap between the armature and the mag- 
net for the reason explained, the coating or 
coatings also serve to protect the co-operating 

5 surfaces from metallic wear and to reduce 
battering shock. 

■While the invention can be applied to valve 
seats and valve members of various shapes, a 
preferred embodiment is to use an annular seat 

10 and a spherical valve member, with which 
arrangement rotation of the valve member dur- 
ing work will aiford continuous change of face 
to the valve seat thereby avoiding localised 
wear on the valve member or its coating where 

15 such is provided. 

The valve seat may itself comprise a gener- 
ally annular shaped magnet presenting a pair 
of poles to the valve member (armature); 
alternatively a plurality of magnets may be 

20 arranged around a circle and be embedded or 
otherwise affixed to a non-magnetic structure 
forming the actual valve seat. As a still further 
alternative the valve seat may have a magnet 
or magnets disposed closely thereto without 

25 being incorporated in the valve seat structure, 
e.g. located in the bore or passageway of the 
valve. 

Since this invention is not concerned with 
controllable valves, the magnet (or magnets) 

30 associated with or comprising the valve seat is 
most conveniently a permanent magnet, never- 
theless the invention also contemplates the use 
of an electro-magnet permanently energised 
whenever the valve is operating. 

35 In order to prevent the valve member from 
escaping from the limit of effective magnetic 
pull of the valve seat, it may be necessary to 
anchor or guide the valve member against 
excessive displacement; (this could con- 

40 veniently be accomplished, for example, by 
the provision of a cage or rails in the case of 



a spherical valve, member or by the use of 
stops. 

The invention may be applied generally to 
valves of the type set out above, except where 43 
heat conditions during operation preclude the 
use of magnetised materials; the invention is 
particularly useful where robust, simple valve 
constructions are required as in, for example, 
pumps handling abrasive or corrosive liquids. 50 
It will be seen that, in a diaphragm pump, the 
magnetic attraction between the valve seat and 
the valve member takes the place of spring 
loading which is used merely to bias the 
valve member to close rapidly as each pressure 55 
drop takes place. In this it is assisted by the 
back pull on the liquid as the diaphragm re- 
verses and possibly also by gravity if the valve 
is operating with vertical or semi-vertical dis- 
placement, it will therefore be appreciated 60 
that the attractive force required in the mag- 
netised seat is not very great. 

In carrying the invention into effect accord- 
ing to one mode by way of example, the valve 
member is in the form of a hollow sphere of 65 
"magnetic material, such as iron, coated with a 
layer of polythene to a depth of, say, one 
sixteenth of an inch. The valve seat comprises 
an annular magnet constructed by forming in 
a complete annulus of sufficient axial length 70 
two diametrically opposed gaps extending 
parallel to the axis and away from the end 
of the annulus forming the valve seating itself 
whereby the two arcuate (semi-circular) halves 
of the annulus (still connected at its other end) 75 
form north and south magnetic poles. The 
annular "horse-shoe" magnet, so formed, is 
then covered in polythene moulded to form a 
complete annulus embedding the magnet and 
presenting a continuous valve seat adjacent the 80 
north and south poles for co-operation with 
the valve member. 

MAORiRS & OLERK. 
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/ SHEET Tto s drawing is a reproduction of 
the Original on a reduced scale. 
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